In 1941, Wyss et al.' published a paper under the foregoing title in which evidence was presented that the specific inhibition by molecular H2 of nitrogen fixation by Azotobacter vinelandii was competitive, as had been previously established for the symbiotic system in red clover.2 These researches provided the first example of the recently described diversity of the nitrogenase system for reaction with various substrates such as nitrous oxide, acetylene, azide, cyanide, and isocyanide.A-8
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Using the microrespirometric technique, Parker and Dilworth9 re-examined the type of inhibition by H2 and concluded that it was not competitive. To explain the difference in results, they suggested that H2 induced a lag in cultures grown at a low pN2 but not at a high pN2, causing deviation from exponential growth, i.e., nitrogen fixation, and that uptake of 02 is not consistently correlated with the nitrogen content of the cell. Early investigators10' 11 using this technique were quite aware of these limitations and in their papers emphasized the necessity of calculation of the rate constants only for the period of a demonstrated exponential growth and for periodic verification of the technique by estimation of total N.
Moreover, these suggested explanations were not relevant, since our published data were from macro-experiments in which rates of fixation were Although many of the estimated KN, values for the cell-free N-fixing systems have been consistently higher than those obtained with intact cells, the disparity with other organisms has not been so great as observed in our experiments with A. tinelandii ( Table 2) . Examination of the data in this table reveals that often the apparent KN, varies with the experimental conditions used for its estimation, including the method for determining k, the specific rate constant of fixation. the most convenient technique is the microrespirometric method introduced by Burk10 since k is readily determined by the slope of the line when log uptake of 02 is plotted against time. However, as has been noted, oxygen uptake does not always consistently measure the N content of the cells.
Using the microrespirometric technique, Wilson and Roberts'7 obtained a KN2
for Azotobacter vinelandii of 0.015 atm, but when the estimation was based on uptake of 15N2, the value rose to 0.066 atm. The usual explanation for such a discrepancy based on the indirect nature of the respirometric technique led them to regard the 15N2 data as more reliable and to describe the data presented as the first accurate direct determination of the Michaelis constant from nitrogen uptake measurements. Our own experiments1' 16 included estimates based on both microrespirometric data and total nitrogen determinations of macrocultures, estimates that were in close agreement. Parker Type of Inhibition by H2.-Results of experiments to determine the type of inhibition by H2 are given in Figure 3 and Table 3 . The double reciprocal Lineweaver-Burk plots of the data obviously suggest competitive inhibition. The fit of the points to straight lines with a common intercept is reasonably good except for some of those of the higher pH2/pN2 ratios. However, these points are the least reliable, partly because small errors in the assumed composition of the gas mixtures lead to relatively large errors in the abscissa value of the reciprocal plot. More important, however, the estimation of the specific activity is least accurate for these high ratios, since the quantity of nitrogen fixed is about the same as the background value of the control. 
